Pain and neurotransmitters.
1. To study physiological roles of substance P (SP), gamma-aminobutyric acid (GABA), enkephalins and other endogenous substances, we developed several kinds of isolated spinal cord preparations of newborn rats. 2. In these preparations, various slow responses of spinal neurons evoked by stimulation of primary afferent C fibers were depressed by a tachykinin antagonist, spantide. These results together with many other lines of evidence suggest that SP and neurokinin A serve as pain transmitters in a subpopulation of primary afferent C fibers. 3. Some C-fiber responses in various isolated spinal cord preparations were depressed by GABA, muscimol, and opioid peptides. In contrast, bicuculline (GABA antagonist) and naloxone (opioid antagonist) potentiated the "tail pinch potential," i.e., a nociceptive response of the ventral root evoked by pinch stimulation of the tail in isolated spinal cord-tail preparation of the newborn rat. The latter results support the hypothesis that some primary afferents activate inhibitory spinal interneurons which release GABA and enkephalins as transmitters to modulate pain inputs.